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COMPOSITION INCLUDING A SILOXANE 
AND A METHOD OF FORMING THE SAME 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority to and the bene?t of Inter 
national Patent Application No. PCT/US2007/008793. ?led 
Apr. 10, 2007 Which claims priority to U. S. Provisional Patent 
Application Ser. Nos. 60/744,637 ?led on Apr. 11, 2006 and 
60/896,190, ?led on Mar. 21, 2007, respectively. 

FIELD OF THE INVENTION 

The present invention generally relates to a composition 
including a siloxane. More speci?cally, the invention relates 
to a composition including a siloxane that is useful as a 
component in holographic storage media for photopolymer 
based holographic data storage applications. 

BACKGROUND OF THE INVENTION 

Many different types of data storage media have been 
developed to store information. Traditional media, for 
instance, include magnetic media, optical media, and 
mechanical media. Increasing data storage density is a para 
mount goal in the development of neW or improved types of 
data storage media. 

Holographic data storage is an emerging technology, that 
provides many advantages over traditional forms of data stor 
age. One advantage of holographic data storage is that it 
enables volumetric storage of digital data in holographic stor 
age media. The volumetric storage is accomplished by mak 
ing use of a full thickness of the holographic storage media, 
thereby providing data densities proportional to thickness of 
the holographic storage media. More speci?cally, the record 
ing of a digital bit is distributed throughout a recording vol 
ume of the holographic storage media, rather than as a local 
iZed region of magnetiZation or optical change. Moreover, 
each image may contain many bits, and many images can be 
uniquely recorded into the storage media and extracted from 
a ?nite volume of the storage media. This makes possible 
capacities of more than 1,000 GB on a CD disk format. By 
comparison, DVD technology provides only 9 GB on a 
single-sided disk. 

Another advantage of holographic data storage is that it 
represents an opportunity to signi?cantly increase data trans 
fer rates Well beyond those that may be achieved With con 
ventional DVD technology. More speci?cally, in holographic 
data storage, data is transferred as pages of optical informa 
tion from a single head. This contrasts With conventional 
DVD technology, Which transfers data in a serial stream of 
bits. Consequently, holographic data storage provides a sub 
stantially faster data transfer rate from the single head, sur 
passing 100 MB/sec. By comparison, conventional DVD 
technology provides a data transfer rate of only 5 MB/ sec. 

In holographic data storage, data is stored Within the holo 
graphic storage medium as an interference pattern resulting 
from the interference of object and reference beams. More 
speci?cally, the object beam is encoded With the data using a 
spatial light modulator that selectively blocks the beam or 
alloWs the beam to pass through, thereby creating a pattern of 
light and dark regions. The object beam including the pattern 
is then projected onto a spinning disk including the holo 
graphic storage medium. A reference beam that is coherent 
With the object beam is also projected onto the spinning disk. 
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2 
The reference beam interferes With the object beam, thereby 
forming the pattern of the object beam in the holographic 
storage medium. 

Photopolymer-based holographic data storage applica 
tions are one example of holographic data storage applica 
tions. In the photopolymer-based holographic data storage 
applications, the holographic storage media includes a binder 
Which is generally a non-polymeriZable component, a poly 
meriZable monomer, and a photoacid generator. As a result of 
the interference created by the reference and object beams, 
the photoacid generator initiates curing or polymeriZation of 
the polymeriZable monomer in the light regions of the pattern. 
The binder typically exhibits compatibility With the polymer 
iZable monomer prior to curing of the polymeriZable mono 
mer, yet diffuses from the polymer of the polymeriZable 
monomer after curing. As a result, the polymer of the poly 
meriZable monomer localiZes in the light regions of the pat 
tern, and the binder localiZes in dark regions of the pattern. 
The binder has a different refractive index from the poly 

mer of the polymeriZable monomer. As a result, the regions 
including the polymer of the polymeriZable monomer exhibit 
a different refractive index than the regions including the 
binder. The difference in refractive index betWeen the regions 
provides a refractive index modulation that is needed to form 
a hologram of the pattern in the holographic storage medium, 
With larger differences betWeen the respective refractive 
indexes resulting in greater storage capacity of the holo 
graphic storage media. As such, it is important that a refrac 
tive index ofthe binder be as high as possible. 

Recently, it has been found that certain epoxy monomers, 
When used as the polymeriZable monomer, minimiZe prob 
lems With shrinkage that exist When other polymerizable 
monomers are included in the holographic storage media. 
Speci?cally, the epoxies exhibit minimal shrinkage after 
polymerization, Which is desirable for holographic data stor 
age applications. 

To obtain holographic storage media With maximum stor 
age capacity and image ?delity, it is important to minimiZe 
light scattering before curing, after partial cure, and after 
complete cure of the polymeriZable monomer. To minimiZe 
the light scattering, it is important that the binder is compat 
ible With the polymeriZable monomer before curing, but dif 
fuses during curing of the epoxy monomers to result in 
domains rich in the epoxy monomer or polymer thereof, and 
other domains rich in the binder. More speci?cally, during 
polymerization, the polymeriZable monomer diffuses to 
monomer rich domains and reacts to form polymers. After 
reaction, the domains are rich in polymer. The diffusion of the 
monomer toWard the domains rich in the polymer results in 
diffusion of the binder aWay from the domains rich in the 
polymer, thereby resulting in the domains rich in the polymer 
and the domains rich in the binder. The diffusion results in the 
necessary index modulation as described above. 

In the holographic storage media including the epoxy 
monomers, binders that have found particular use include, in 
particular, poly(methyl phenyl siloxanes) and oligomers 
thereof, such as 1,3,5-trimethyl-1,1,3,5,5-pentaphenyltrisi 
loxane. Further, other binders that have found particular use 
include polysiloxane chains having electroluminescent side 
groups, Which comprise a plurality of aromatic rings, as dis 
closed in US. Pat. No. 5,414,069 to Cumming et al. (herein 
after the ’069 patent). The polysiloxanes of the ’069 patent 
may exhibit high refractive indexes. Although the poly(m 
ethyl phenyl siloxanes) are compatible With the epoxy mono 
mers and diffuse during curing of the epoxy monomers to 
result in the domains rich in the epoxy monomer or polymer 
thereof, and other domains rich in the binder, and although the 
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polysiloxane chains of the ’069 patent may exhibit high 
refractive indexes, there remains an opportunity to provide a 
siloxane that exhibits the same compatibility and diffusion 
properties as the poly(methyl phenyl siloxanes) but that has a 
higher refractive index, even higher than the polysiloxanes of 
the ’069 patent, to minimize light scattering and maximiZe 
data storage capacity of the holographic storage media. 

SUMMARY OF THE INVENTION AND 
ADVANTAGES 

The subject invention provides a composition including a 
siloxane of the formula: 

Wherein a is at least 2, b is from 3 to 20, c is from 0 to 10, d is 
from 0 to 10, and each R is independently of the formula 
iCR'24CR'2iYiZ or CR'ziCR'ziZ, Wherein each R' 
is independently a hydrogen atom or a C 1 to C10 hydrocarbyl 
free of aliphatic unsaturation so long as at least one R' is a 
hydrogen atom, Y is a divalent organic group, and Z is a 
polycyclic group containing at least one aromatic ring. For 
the method, (HMe2SiOl/2)a(MeHSiO2/2)b(HSiO3/2)c(Si 
O4/2)d, a hydrosilylation catalyst, and an alkene of the for 
mula CR'2:CR'iYiZ or CR'2:CR'iZ are each charged 
into a reactor to form the siloxane. 

The siloxane may be useful as a component in holographic 
storage media for photopolymer-based holographic data stor 
age applications. The siloxane exhibits excellent compatibil 
ity, i.e., miscibility, When mixed With a polymeriZable com 
ponent, especially epoxy monomers or oligomers, before the 
polymeriZable component is cured. Furthermore, the siloxane 
exhibits excellent diffusion during curing of the polymeriZ 
able component to result in domains rich in the polymeriZable 
component or polymer thereof, and other domains rich in the 
siloxane due to b being from 3 to 20. 
As indicated above, the siloxane of the present invention is 

miscible With the polymeriZable component. This miscibility 
results in a clear solution of the siloxane and the polymeriZ 
able component before cure, and there is transparency after 
partial cure and after holographic recording. These properties 
are desirable as they maximiZe data storage density of the 
holographic storage media. 

The siloxane also has a high refractive index that is even 
higher than those of the polysiloxanes of the ’069 patent, due 
to the presence of the R in the RMezSiOl/2 at terminal ends of 
the siloxane in addition to the presence of R in the (MeRSi 
O2/2)b of the siloxane, While maintaining the excellent com 
patibility and diffusion properties When mixed With polymer 
iZable component. Higher refractive index of the siloxane 
also correlates to higher data storage capacity. Such a com 
bination of high refractive index, excellent compatibility, and 
diffusion properties has not been achieved to date. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention provides a composition that includes 
a siloxane. The siloxane is useful as a component in the 
holographic storage media for photopolymer-based holo 
graphic data storage applications. More speci?cally, the 
siloxane is typically used as a binder, i.e., a non-polymeriZ 
able component, in the holographic storage media. Addition 
ally, the composition may include a polymeriZable compo 
nent and a photoacid generator, in Which case the composition 
itself may be useful as the holographic storage media. 
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4 
The siloxane of the present invention is of the formula: 

(RM62SiOl/2)a(M6RSiO2/2)b(RSiO3/2)c(SiO4/2)d 

Wherein a is at least 2, b is from 3 to 20, preferably from 3 to 
8, c is from 0 to 10, preferably from 0 to 5, and d is from 0 to 
10, preferably from 0 to 5. Each R is independently of the 
formula iCR'24CR'2iYiZ or iCR'24CR'2iZ, 
Wherein each R' is independently a hydrogen atom or a C1 to 
C10 hydrocarbyl free of aliphatic unsaturation so long as at 
least one R' is a hydrogen atom, Y is a divalent organic group, 
and Z is a polycyclic group containing at least one aromatic 
ring. In one embodiment of the subject invention, the poly 
cyclic group Z contains at least tWo aromatic rings. In another 
embodiment of the subject invention, the polycyclic group Z 
contains at least three aromatic rings. It is to be appreciated 
that the siloxane can contain residual silicon bonded hydro 
gen atoms. 
The siloxane may be either linear or branched. The amount 

of RMezSiOl/2 present in the siloxane is dependent on the 
number of branches of the siloxane. For example, When the 
siloxane is linear, a is equal to 2. When the siloxane is 
branched With d equal to l and c equal to 0, the siloxane has 
four branches and, thus, a is typically equal to 4. 

Typically, the siloxane of the present invention is compat 
ible With the polymeriZable component in the holographic 
storage media. By compatible, it is meant that the siloxane 
and the polymeriZable component are miscible in each other 
and form a clear solution. The compatibility is important is 
order to achieve loW scattering of light prior to curing of the 
polymeriZable component. The clear solutions exhibit loWer 
scattering of light than incompatible solutions, Which have a 
hazy appearance. Furthermore, compatibility betWeen the 
siloxane and the polymeriZable component is important to 
create a homogenous solution that exhibits uniform curing of 
the polymeriZable component. Weight average molecular 
Weight (MW) of the siloxane plays a role in the compatibility 
betWeen the siloxane and the polymeriZable component, With 
higher molecular Weights of the siloxane less likely to be 
compatible With the polymeriZable component. 

Typically, the siloxane has a MW of less than or equal to 
1500 g/mol. More speci?cally, the siloxane typically has a 
MW of from 700 to 1500 g/mol, more typically from 1000 to 
1250 g/mol. The MW of the siloxane is determined by gel 
permeation chromatography (GPC) using a PLgel (Polymer 
Laboratories, Inc.) S-um column at room temperature (~23o 
C.), a THF mobile phase at 1 mL/min, and a refractive index 
detector, and polystyrene standards are used for linear regres 
sion calibrations. 
The MW in the above ranges contributes to appearance of 

the composition after curing of the polymeriZable compo 
nent, as shoWn in the Examples beloW. For example, the 
appearance of the composition With the siloxane having the 
MW in the above ranges is visually transparent or clear after 
curing. 
As indicated above, each R is independently of the formula 

4CR'24CR'2iYiZ or 4CR'2iCR'2iZ, Wherein each 
R' is independently a hydrogen atom or a C1 to C10 hydrocar 
byl free of aliphatic unsaturation so long as at least one R' is 
a hydrogen atom, Y is a divalent organic group, and Z is a 
polycyclic group containing at least one aromatic ring. 

The hydrocarbyl groups represented by R' are free of ali 
phatic unsaturation and typically have from 1 to 10 carbon 
atoms, alternatively from 1 to 6 carbon atoms. Acyclic hydro 
carbyl groups containing at least 3 carbon atoms can have a 
branched or unbranched structure. Examples of hydrocarbyl 
groups include, but are not limited to, alkyl, such as methyl, 
ethyl, propyl, l-methylethyl, butyl, l-methylpropyl, 2-meth 
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ylpropyl, 1,1-dimethylethyl, pentyl, l-methylbutyl, 1-ethyl 
propyl, 2-methylbutyl, 3-methylbutyl, 1,2-dimethylpropyl, 
2,2-dimethylpropyl, hexyl, heptyl, octyl, nonyl, decyl, unde 
cyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, hep 
tadecyl, and octadecyl; cycloalkyl, such as cyclopentyl, 
cyclohexyl, and methylcyclohexyl; aryl, such as phenyl and 
naphthyl; alkaryl, such as tolyl and xylyl; and aralkyl, such as 
benZyl and phenethyl. 

The divalent organic groups represented by Y typically 
have from 1 to 10 carbon atoms, alternatively from 1 to 6 
carbon atoms, and further from 1 to 4 carbon atoms. In addi 
tion to carbon and hydrogen, the divalent organic groups may 
contain other atoms such as nitrogen, oxygen, and halogen, 
provided the divalent group does not inhibit the hydrosilyla 
tion reaction, described beloW, used to prepare the polysilox 
ane or react With the hydrolysable group Z in the polysilox 
ane. Examples of divalent organic groups represented by Y 
include, but are not limited to, methylene, ethylene, propane 
1,3-diyl, 2-methylpropane-1,3-diyl, butane-1,4-diyl, butane 
1,3-diyl, pentane-1,5-diyl, pentane-1,4-diyl, hexane-1,6 
diyl, octane-1,8-diyl, decane-1,10-diyl, cyclohexane-1,4 
diyl, and phenyl ene. 

The aromatic ring or rings of the polycyclic group Z sub 
stantially increase the refractive index of the siloxane. Z is 
preferably selected from the group of naphthyl groups, inde 
nyl groups, anthryl groups, phenanthryl groups, pyrenyl 
groups, pentacenyl groups, tetrahydrochrysenyl groups, 
perylenyl groups, and combinations thereof in order to 
achieve the high refractive index of the siloxane. Typically, Z 
is a naphthyl group. The high refractive index of the siloxane 
of the present invention is further de?ned as at least 1.540, 
more typically at least 1.570, and most typically at least 
1 .5 90. In one embodiment of the subject invention, the refrac 
tive index of the siloxane is from 1.540 to 2.5. In another 
embodiment of the subject invention, the refractive index of 
the siloxane is from 1.570 to 2.5. In yet another embodiment 
of the subject invention, the refractive index of the siloxane is 
from 1.590 to 2.5. 

The (RMeZSiOI/2)a(MeRSiO2/2)b(RSiO3/2)c(SiO4/2)d is 
formed through a hydrosilylation reaction, in the presence of 
a hydrosilylation catalyst, of an alkene of the formula 
CR'2:CR'iYiZ or CR'2:CR'iZ and an organohydro 
gensiloxane of the formula (HMe2SiOl/2)a(MeHSiO2/2)b 
(HSiO3/2)c(SiO4/2)d, and optionally in the presence of an 
organic solvent. It is to be understood that the double bond of 
the alkene may be internal or terminal. 

The method of the subj ect invention may include the step of 
forming the organohydrogensiloxane. The organohydrogen 
siloxane may be formed through reaction of (HMeSi)2O, 
cyclic (HMeSiO2/2)4, HSiCl3, HSi(OEt)3, SiCl4, Si(OEt)4, 
and Water, in the presence of an acid catalyst. The acid cata 
lyst may be selected from the group of hydrochloric acid, 
sulfonic acid, benZylsulfonic acid, tri?uoroacetic acid, trif 
luoromethyl sulfonic acid, and combinations thereof. To form 
the organohydrogensiloxane, (HMeSi)2O, cyclic (HSiMe 
O2/2)4, and other necessary ingredients are mixed With the 
acid catalyst and heated to form equilibrated (HMe2SiOl/2)a 
(MeHSiO2/2)b(HSiO3/2)c(SiO4/2)d. The material can be dis 
tilled to remove the loW and high molecular Weight fraction if 
necessary. 

To form the (RMe2SiOl/2)a(MeRSiO2/2)b(RSiO3/2)C(Si 
O4/2)d’ the (HMeZSiOI/2)a(MeHSiO2/2)b(HSiO3/2)c(Si 
O4/2)d, the hydrosilylation catalyst, and the alkene of the 
formula CR'2:CR'iYiZ or CR'2:CR'iZ are typically 
charged into a reactor along With a ?rst charge of a solvent, 
such as HPLC grade toluene. 
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The hydrosilylation catalyst can be any of the Well-known 

hydrosilylation catalysts comprising a platinum group metal, 
a compound containing a platinum group metal, or a microen 
capsulated platinum group metal-containing catalyst. Plati 
num group metals include platinum, rhodium, ruthenium, 
palladium, osmium and iridium. Preferably, the platinum 
group metal is platinum, based on its high activity in hydrosi 
lylation reactions. 

Examples of hydrosilylation catalysts include the com 
plexes of chloroplatinic acid and certain vinyl-containing 
organosiloxanes disclosed by Willing in Us. Pat. No. 3,419, 
593, Which is hereby incorporated by reference. A speci?c 
example of such a catalyst is the reaction product of chloro 
platinic acid and 1,3-diethenyl-1,1,3,3-tetramethyldisilox 
ane. 

The hydrosilylation catalyst can also be a microencapsu 
lated platinum group metal-containing catalyst comprising a 
platinum group metal encapsulated in a thermoplastic resin. 
Compositions containing microencapsulated hydrosilylation 
catalysts are stable for extended periods of time, typically 
several months or longer, under ambient conditions, yet cure 
relatively rapidly at temperatures above the melting or soft 
ening point of the thermoplastic resin(s). Microencapsulated 
hydrosilylation catalysts and methods of preparing them are 
Well knoWn in the art, as exempli?ed in Us. Pat. No. 4,766, 
176 and the references cited therein; and in Us. Pat. No. 
5,017,654. 
The hydrosilylation catalyst canbe a single hydrosilylation 

catalyst or a mixture comprising tWo or more different cata 

lysts that differ in at least one property, such as structure, 
form, platinum group metal, complexing ligand, and thermo 
plastic resin. 
The concentration of the hydrosilylation catalyst is su?i 

cient to catalyZe the addition reaction of the alkene With the 
organohydrogensiloxane. For example, the concentration of 
the hydrosilylation catalyst is typically su?icient to provide 
from 0.1 to 1000 ppm of a platinum group metal, alternatively 
from 1 to 500 ppm of a platinum group metal, or further 
alternatively from 5 to 150 ppm of a platinum group metal, 
based on the combined Weight of the alkene and organohy 
drogensiloxane. The rate of cure is very sloW beloW 0.1 ppm 
of platinum group metal. The use of more than 1000 ppm of 
platinum group metal results in no appreciable increase in 
cure rate, and is therefore uneconomical. 
As indicated above, the hydrosilylation catalyst is prefer 

ably a platinum catalyst. When the hydrosilylation catalyst is 
a platinum catalyst, the platinum catalyst may be further 
de?ned as a Karstedt catalyst. A speci?c example of a 
Karstedt catalyst that is suitable for purposes of the present 
invention is a platinum vinyl siloxane complex. 

Typically, the (HMeZSiO1/2)a(MeHSiO2/2)b(HSiO3/2)c 
(SiO4/2)d and hydrosilylation catalyst are charged into the 
reactor prior to charging the alkene into the reactor. Prefer 
ably, the platinum catalyst is charged into the reactor in an 
amount suf?cient to provide platinum in an amount of at least 
5 ppm. 
The (HMeZSiOI/2)a(MeHSiO2/2)b(HSiO3/2)c(SiO4/2)d and 

hydrosilylation catalyst are heated in the reactor to a tempera 
ture of about 700 C. prior to charging the alkene into the 
reactor. Upon reaching the desired temperature of the 
(HMe2SiO1/2)a(MeHSiO2/2)b(HSiO3/2)c(SiO4/2)d and 
hydrosilylation catalyst, the alkene is typically charged into 
the reactor over a period of at least 6 minutes. A reaction 
temperature is increased to about 750 C. due to an exothermic 
nature of the reaction. 
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An amount of unreacted SiH groups present in the reactor 
is analyzed, typically by using IR spectroscopy. When the 
particular hydrosilylation catalyst is a platinum catalyst, the 
platinum present in the reactor may be increased to at least 8 
ppm. Additional alkene may be charged into the reactor to 
consume the unreacted SiH groups and the amount of unre 

acted SiH groups present in the reactor may again be analyZed 
until the IR spectroscopy shoWs that substantially no SiH 
groups remain in the reactor. The absence of SiH groups in the 
reactor indicates complete formation of the (RMe2SiOl/2)a 
(MeRSiO2/2)b(RSiO3/2)c(SiO4/2)d from the (HMe2SiOl/2)a 
(MeHSiO2/2)b(HSiO3/2)c(SiO4/2)d' 

Excess alkene may then be removed from the reactor. More 
speci?cally, a ?rst charge of silica gel may be added to the 
reactor and mixed With the (RMe2SiOl/2)a(MeRSiO2/2)b 
(RSiO3/2)c(SiO4/2)d and excess alkene, among any other 
residual components in the reactor. The ?rst charge of silica 
gel may then be ?ltered from the components in the reactor 
With a 0.45 micron membrane ?lter. Of course, it is under 
stood by those skilled in the art that other siZe and type ?lters 
may be selected for use in the method of the present invention 
based on many factors including, but not limited to, pressure 
and type of silica gel (e.g. particle siZe). 

The siloxane is then separated from the ?rst charge of the 
solvent. More speci?cally, the solvent is separated from the 
siloxane under vacuum. Residual alkene is then separated 
from the siloxane at a temperature of about 100° C. With a 
continuous purge of nitrogen gas under reduced pressure of 
from about 2 to 5 mm Hg for a period of about 4 hours. 

The resulting siloxane is then redissolved into a second 
charge of solvent. A second charge of silica gel is added to the 
siloxane and second charge of solvent. The silica gel, silox 
ane, and second charge of solvent are typically mixed for a 
period of about 16 hours. The second charge of silica gel is 
then ?ltered from the siloxane and second charge of solvent 
With the 0.45 micron membrane ?lter, and the second charge 
of solvent is separated from the siloxane. 

After the aforementioned processing, i.e., purifying steps, 
the siloxane is typically at least 95 area percent pure based on 
gel permeation chromatography. More typically, the siloxane 
is about 98 area percent pure. 

In one speci?c example, the siloxane is further de?ned as 
(HMe2SiOl/2)2(MeHSiO2/2)b and the step of charging the 
(HMe2SiOl/2)a(MeHSiO2/2)b(HSiO3/2)c(SiO4/2)d into the 
reactor is further de?ned as charging (HMe2SiOl/2)2(MeH 
SiO2/2)b into the reactor. The organohydrogensiloxane may 
be formed through reaction of (HMeSi)2O and cyclic (HMe 
SiO2/2)4 in the presence of the acid catalyst. Typically, the 
(HMeSi)2O and cyclic (HMeSiOZ/Z)4 are reacted at a mole 
ratio of from about 2:1 to about 1:10, more typically at a mole 
ratio of from about 1:1 to about 1:3. 

As set forth above, the composition may further include a 
polymeriZable component. More speci?cally, the composi 
tion may include at least one polymeriZable component 
selected from the group of polymeriZable monomers, poly 
meriZable oligomers, and combinations thereof. For purposes 
of the present invention, the polymeriZable component is 
typically selected from the group of epoxy monomers, epoxy 
oligomers, and combinations thereof since polymers formed 
from epoxies typically exhibit minimal shrinkage, Which is 
desired for holographic data storage applications. In one 
example, the polymeriZable component is further de?ned as 
an epoxy of the formula: 
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Wherein R1, R2, R3, and R4 are selected from the group of C 1 
to C15 alkyl groups, C1 to C15 groups including at least one 
SiO portion and an epoxy end group, and combinations 
thereof, and R5 and R6 are selected from the group of C2 to C 1 5 
alkylene groups, C2 to C 1 5 groups including at least one SiO 
portion, and combinations thereof. One speci?c example of 
the epoxy is further de?ned as a diepoxy of the formula: 

Another speci?c example of the epoxy is an epoxy tetramer, 
set forth in US. Pat. No. 6,784,300 (hereinafter the ’300 
patent), the disclosure of Which is hereby incorporated by 
reference. The epoxy tetramer set forth in the ’300 patent is of 
the formula: 

Although the above epoxies are suitable as the polymeriZ 
able component in the composition of the present invention, it 
is to be appreciated that other polymeriZable components 
including other epoxies, as Well as other non-epoxy polymer 
iZable components, may also be suitable for purposes of the 
subject invention. 

Also as set forth above, the composition may further 
include the photoacid generator. The photoacid generator 
induces cationic ring-opening polymeriZation When the poly 
meriZable component is the epoxy. The photoacid generator 
functions by producing an acid upon exposure to actinic 
radiation. The term “acid generator” or PAG is used herein to 
refer to the component or components of the composition that 
are responsible for radiation-induced formation of acid. Thus, 
the photoacid generator may comprise only a single com 
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pound that produces acid directly. Alternatively, the photo 
acid generator may comprise an acid generating component 
Which generates acid and one or more sensitiZers Which ren 

der the acid generating component sensitive to a particular 
Wavelength of actinic radiation. 

The acid produced from the photoacid generator may be 
either a Bronsted acid or LeWis acid, provided of course that 
the acid is of a type and strength Which Will induce cationic 
polymeriZation of the polymeriZable monomer or oligomer. 
When the acid produces a Bronsted acid, this acid preferably 
has a pKa less than about 0. Known superacid precursors such 
as diaZonium, sulfonium, phosphonium and iodonium salts 
may be included in the composition of the present invention, 
but iodonium salts are generally preferred. Diaryliodonium 
salts may also be suitable for the photoacid generator. Spe 
ci?c examples of diaryliodonium salts include (5-octylox 
yphenyl)phenyliodonium hexa?uoroantimonate and ditolyli 
odonium tetrakis(penta?uorophenyl)borate, 
diphenyliodonium tetrakis(penta?uorophenyl)borate, 
tolylphenyliodonium tetrakis(penta?uorophenyl)borate and 
cumyltolyliodonium tetrakis(penta?uorophenyl)borate. 
When the composition of the present invention is used as 

the holographic storage medium itself, the polymeriZable 
component is typically present in an amount of at least 50 
parts by Weight, more typically from 50 to 75 parts by Weight, 
based on the total Weight of the composition. The siloxane is 
typically present in an amount of at least 15 parts by Weight, 
more typically from 20 to 40 parts by Weight, based on the 
total Weight of the composition. The photoacid generator is 
typically present in an amount of from 1 to 7 parts by Weight 
based on the total Weight of said composition. 

To form the composition of the subject invention including 
the polymeriZable component and the photoacid generator, 
the siloxane is prepared as described above. The siloxane, the 
polymeriZable component, and the photoacid generator may 
be concurrently mixed in the above relative amounts. Alter 
natively, the siloxane, the polymeriZable component, and the 
photoacid generator may be mixed sequentially in any order. 
For example, the photoacid generator and the siloxane may be 
mixed prior to mixing in the polymeriZable component, the 
siloxane and the polymeriZable component may be mixed 
prior to mixing in the photoacid generator, etc. 

Example 1 

Synthesis of (HMezSiOl/2)2(MeHSiO2/2)b for 
Example 1 

A three-liter, acid Washed, oven dried three-neck ?ask is 
?tted With mechanical stirrer, condenser and addition funnel. 
After purging the ?ask With nitrogen, the ?ask is charged With 
960.6 g of (MeHSiO2/2)4, 3.3 g of tri?uoromethyl sulfonic 
acid and 3.3 g distilled Water. The ?ask is heated to 70° C. and 
a 536 g sample of (HMe2Si)2O is added over a 75-minute 
period. The contents of the ?ask are heated at 70° C. for an 
additional tWo hours. After cooling to room temperature, a 21 
g sample of CaCO3 is added to the ?ask to neutraliZe the acid. 
The contents of the ?ask, Which include (HMe2SiOl/2)2(Me 
HSiO2/2)b, are ?ltered through a glass frit to give a crude 
product. The ?ltered material is charged to an acid-Washed 
?ask and heated at 50° C. and 6 mmHg vacuum for 90 minutes 
to distill off 338 g of volatile material. The pot temperature is 
then raised to 130° C. (6 mmHg vacuum) and heated for 30 
minutes to distill off 42 1 .7 g of(HMe2SiO1/2)2(MeHSiO2/2)b. 
This material has a MW of 471 and a Mn of 433 measured by 
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1 0 
GPC. The residual 704 g of material left in the ?ask is a high 
molecular Weight material that is not further used. 

Synthesis of (RMe2SiOl/2)2(MeRSiO2/2)b for 
Example 1 

A 250 mL three-neck round bottom ?ask, equipped With an 
addition funnel, thermometer, condenser and a mechanical 
stirrer, is charged With 9.98 g of the (HMe2SiOl/2)2(MeH 
SiO2/2)b, Which is formed as described above and Which has 
a MW of 471 and a Mn 433, and 40 g of HPLC grade toluene 
under nitrogen. A sample of Karstedt catalyst is added to give 
a composition containing 7.3 ppm Pt. The reactor is stirred at 
550 rpm and heated to 70° C. 29.58 g of 1-allyl naphthalene 
is added over eight minutes and the composition is heated at 
70° C. for 5 hrs. An IR analysis of the composition shoWs 
incomplete conversion of the SiH. 4.5 g of 1-allyl naphtha 
lene are added and the catalyst concentration is increased to 
10.1 ppm. The composition is then heated at 100° C. for an 
additional 18 hours to complete the reaction. The solvent is 
removed using a rotary evaporator, folloWed by heating at 
100° C. With a continuous purge of nitrogen under vacuum of 
from 2 to 5 mm Hg for 4 hours. 
The composition is a translucent amber oil, Which is dis 

solved into 40 g of a hexane solvent and mixed With 6.75 g of 
silica gel. The composition is stirred for 18 hours at room 
temperature and then ?ltered through a 0.2-micron mem 
brane ?lter to yield a clear colorless solution. After solvent 
evaporation via a rotary evaporator, 31 .4 g of the composition 
is obtained as a colorless, but translucent oil. The composition 
is then charged into a ?ask, attached to a vacuum line, and 
?lrther dried at 0.5 mm Hg for 2 hours at room temperature. 
The ?nal composition includes (RMe2SiOl/2)2(MeRSi 
O2/2)b, Wherein R is 3-naphthyl propyl, and has a MW of 1070 
and a Mn of 970 measured by GPC. 

Example 2 

Synthesis of (HMe2SiO1/2)4MeHSiO2/2)b for 
Example 2 

A three-liter, acid Washed, oven dried three-neck ?ask is 
?tted With mechanical stirrer, condenser and addition funnel. 
After purging the ?ask With nitrogen, the ?ask is charged With 
960.6 g of (MeHSiO2/2)4, 3.3 g of tri?uoromethyl sulfonic 
acid and 3 .3 g distilled Water. The ?ask is heated to 70° C. and 
a 536 g sample of (HMe2Si)2O is added over a 75-minute 
period. The contents of the ?ask are heated at 70° C. for an 
additional tWo hours. After cooling to room temperature, a 21 
g sample of CaCO3 is added to the ?ask to neutraliZe the acid. 
The contents of the ?ask, Which include (HMe2SiOl/2)2(Me 
HSiO2/2)b, are ?ltered through a glass frit to give a crude 
product. The ?ltered material is charged to an acid-Washed 
?ask and heated at 50° C. and 6 mmHg vacuum for 90 minutes 
to distill off 338 g of volatile material. The pot temperature is 
then raised to 130° C. (6 mmHg vacuum) and heated for 30 
minutes to distill off421.7 g of (HMe2SiOl/2)2(MeHSiO2/2)b. 
This material has a MW of 594 and a M” of 543 measured by 
GPC. The residual 704 g of material left in the ?ask is a high 
molecular Weight material that is not further used in the 
Example. 

Synthesis of (RMe2SiOl/2)2(MeRSiO2/2)b for 
Example 2 

A 250 mL three-neck round bottom ?ask, equipped With an 
addition funnel, thermometer, condenser and a mechanical 
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stirrer, is charged With 10.16 g of (HMe2SiO1/2)2(MeHSi 
O2/2)b, Which is formed through the method as described 
above and Which has a MW of594 and a Mn 543, and 34.6 g of 
HPLC grade toluene under nitrogen. A sample of Karstedt 
catalyst is added to give a composition containing 5.4 ppm Pt. 
The reactor is stirred at 550 rpm and heated to 70° C. 24.7 g 
of 1-allyl naphthalene is dripped in over seven minutes. After 
an exotherm that raises the reaction temperature to 79° C., the 
composition is held at 70° C. and progress is periodically 
checked by IR analysis. After 8 hours, an additional 9.9 g of 
1-allyl naphthalene are added to give 34.55 g of total 1-allyl 
naphthalene, and the catalyst concentration is increased to 
12.4 ppm. The reaction mixture is then heated at 100° C. for 
tWo hours. IR analysis still shoWs a trace amount of residual 
SiH. The solvent is removed using a rotary evaporator. The 
residual composition is then charged into a ?ask and attached 
to a vacuum line and heated at 100° C. With a continuous 

purge of nitrogen under reduced pressure of from 2 to 5 mm 
Hg for 4 hours to remove excess 1-allyl naphthalene. 

The composition is dissolved into 41.9 g of a hexane sol 
vent and 6.5 g of silica gel is added. The composition is stirred 
for 16 hours at room temperature before ?ltering the compo 
sition through a 0.45-micron membrane ?lter, Which yields a 
clear colorless solution. The solvent is removed using a roto 
vap to yield an opaque/colorless oil. The composition is again 
dissolved in 38 g of the hexane solvent and combined With 5 .9 
g of silica gel. The composition is stirred for 16 hours and 
?ltered through a 0.2-micron membrane ?lter. The hexane 
solvent is removed using a roto-vap. The composition is fur 
ther dried under vacuum of about 0.5 mm Hg at room tem 
perature using a vacuum line for 4 hours to remove the 
residual hexane solvent. 25.9 g of the ?nal composition is 
obtained. The appearance of the composition does not 
improve and remains lightly opaque, but colorless. IR analy 
sis shoWs an absence of SiH in the ?nal composition, Which 
includes (RMeZSiOl/2)2(MeRSiO2/2)b, Wherein R is 3-naph 
thyl propyl. The ?nal composition has a MW of 1200 and a Mn 
of 1100 measured by GPC. 

Example 3 

Synthesis of (HMezSiOl/2)a(MeHSiO2/2)b(SiO3/2)c 
(SiO4/2)d for Example 3 

A 250 mL three-neck round bottom ?ask, equipped With an 
addition funnel, thermometer, condenser and a mechanical 
stirrer, is charged With 430 g of (MeHSiO2/2)4, 1.5 g of 
tri?uoromethyl sulfonic acid, and 5 g of distilled Water. A 
mixture including 250 g of (HMeSi)2O, 5 g of HSi(OEt)3, and 
5 g of Si(OEt)4 is charged into the ?ask. The contents of the 
?ask are heated at about 70° C. for about tWo hours. After 
cooling to room temperature, 15 g of CaCO3 are added to 
neutraliZe the acid. The mixture is ?ltered through a glass frit 
to give a crude product. Product With desired molecular Weigh 
can be obtained by distillation. After cooling to room tem 
perature, 15 g of CaCO3 is added to neutraliZe the acid. The 
contents of the ?ask, Which include (HMe2SiOl/2)a(MeH 
SiO2/2)b(HSiO3/2)c(SiO4/2)d, are ?ltered through a glass frit 
to give a crude product. The ?ltered material is charged to an 
acid-Washed ?ask and heated at 50° C. and 6 mmHg vacuum 
for 90 minutes to distill off volatile material. The pot tem 
perature is then raised to 130° C. (6 mmHg vacuum) and 
heated for 30 minutes to distill off (HMe2SiO1/2)a(MeHSi 
O2/2)b(HSiO3/2)C(SiO4/2)d. The residual material left in the 
?ask is a high molecular Weight material that is not further 
used. 
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12 
Synthesis of (RMe2SiOl/2)a(MeRSiO2/2)b(RSiO3/2)c 

(SiO4/2)d for Example 3 

1-allyl naphthalene is reacted With the (HMe2SiOl/2)a(Me 
HSiO2/2)b(HSiO3/2)c(SiO4/2)d in the same manner as 
described above in Examples 1 and 2 in Which (HMeZSi 
Ol/2)2(MeHSiO2/2)b is used. The ?nal composition is also 
prepared in the same manner as described above for 
Examples 1 and 2. The ?nal composition Will include 
(RMezSiOl/2)a(MeRSiO2/2)b(RSiO3/2)c(SiO4/2)d, Wherein R 
is 3-naphthyl propyl. 

Example 4 

Synthesis of (HMeZSiO1/2)a(MeHSiO2/2)b(HSiO3/2)c 
for Example 4 

A 250 mL three-neck roundbottom ?ask, equipped With an 
addition funnel, thermometer, condenser and a mechanical 
stirrer, is charged With 430 g of (MeHSiO2/2)4, 1.5 g of 
tri?uoromethyl sulfonic acid, and 3.3 g of distilled Water. A 
mixture including 250 g of (HMeSi)2O and 5 g of HSi(OEt)3 
is charged into the ?ask. The contents of the ?ask are heated 
at about 70° C. for about tWo hours. After cooling to room 
temperature, 15 g of CaCO3 are added to neutraliZe the acid. 
The mixture is ?ltered through a glass ?it to give a crude 
product. Product With desired molecular Weigh can be 
obtained by distillation. After cooling to room temperature, 
15 g of CaCO3 is added to neutraliZe the acid. The contents of 
the ?ask, Which include (HMezSiOl/2)a(MeHSiO2/2)b 
(HSiO3/2)c, are ?ltered through a glass frit to give a crude 
product. The ?ltered material is charged to an acid-Washed 
?ask and heated at 50° C. and 6 mmHg vacuum for 90 minutes 
to distill off volatile material. The pot temperature is then 
raised to 130° C. (6 mmHg vacuum) and heated for 30 min 
utes to distill off (HMe2SiOl/2)a(MeHSiO2/2)b(HSiO3/2)c. 
The residual material left in the ?ask is a high molecular 
Weight material that is not further used. 

Synthesis of (RMe2SiOl/2)a(MeRSiO2/2)b(RSiO3/2)c 
for Example 4 

1-allyl naphthalene is reacted With the (HMe2SiOl/2)a(Me 
HSiO2/2)b(HSiO3/2)c in the same manner as described above 
in Examples 1 and 2 in WhiCh(HMe2S1O1/2)2(MeHS1O2/2)b is 
used. The ?nal composition is also prepared in the same 
manner as described above for Examples 1 and 2. The ?nal 
composition Will include (RMezSiOl/2)a(MeRSiO2/2)b 
(RSiO3/2)c, Wherein R is 3-naphthyl propyl. 

Example 5 

Synthesis of (HMezSiOl/2)a(MeHSiO2/2)b(SiO4/2)d 
for Example 5 

A 250 mL three-neck roundbottom ?ask, equipped With an 
addition funnel, thermometer, condenser and a mechanical 
stirrer, is charged With 430 g of (MeHSiO2/2)4, 1.5 g of 
tri?uoromethyl sulfonic acid, and 5 g of distilled Water. A 
mixture including 250 g of (HMeSi)2O and 5 g of Si(OEt)4 is 
charged into the ?ask. The contents of the ?ask are heated at 
about 70° C. for about tWo hours. After cooling to room 
temperature, 15 g of CaCO3 are added to neutraliZe the acid. 
The mixture is ?ltered through a glass frit to give a crude 
product. Product With desired molecular Weigh can be 
obtained by distillation. After cooling to room temperature, 
15 g of CaCO3 is added to neutraliZe the acid. The contents of 
the ?ask, Which include (HMezSiOl/2)a(MeHSiO2/2)b(Si 
O4/2)d, are ?ltered through a glass frit to give a crude product. 
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The ?ltered material is charged to an acid-Washed ?ask and 
heated at 50° C. and 6 mmHg vacuum for 90 minutes to distill 
off volatile material. The pot temperature is then raised to 
130° C. (6 mmHg vacuum) and heated for 30 minutes to distill 
off (HMe2SiOl/2)a(MeHSiO2/2)b(SiO4/2)d. The residual 
material left in the ?ask is a high molecular Weight material 
that is not further used. 

Synthesis of (RMe2SiOl/2)a(MeRSiO2/2)b(SiO4/2)d 
for Example 5 

1-allyl naphthalene is reacted With the (HMeZSiO l /2)a (Me 
HSiO2/2)b(SiO4/2)d in the same manner as described above in 
Examples 1 and 2 in Which (HMe2SiOl/2)2(MeHSiO2/2)b is 
used. The ?nal composition is also prepared in the same 
manner as described above for Examples 1 and 2. The ?nal 
composition Will include (RMe2SiO1/2)a(MeRSiO2/2)b(Si 
O4/2)d, Wherein R is 3-naphthyl propyl. 

Comparative Example 1 

A 250 mL three-neck round bottom ?ask, equipped With an 
addition funnel, thermometer, condenser and a mechanical 
stirrer, is charged With 10.02 g of Me2HSiO(MeHSiO2/2)b 
SiMe2H, having a MW of 839 and a Mn of 676, and 33.2 g of 
HPLC grade toluene under nitrogen. A sample of Karstedt 
catalyst is added to give a composition including 5.9 ppm Pt. 
The composition in the reactor is stirred at 550 rpm and 
heated to 70° C. 22.7 g of 1 -allyl naphthalene is dripped in to 
the ?ask over six minutes. A reaction temperature increases to 
75° C. due to the exothermic nature of the reaction. After 1 
hour at 70° C., IR analysis shoWs residual, unreacted SiH 
groups. 3.4 g of 1 -allyl naphthalene are charged into the ?ask 
and the composition is held at temperature for an additional 
2.5 hours. IR analysis of the composition still shoWs the 
reaction to be incomplete. An additional 3.3 g of 1-allyl 
naphthalene is added and the composition is held at 70° C. for 
3 hours before the platinum concentration is increased to 8.4 
ppm. 9 hours after the platinum addition, an additional 3.4 g 
of 1 -allyl naphthalene is added (32.73 g total 1-allyl naphtha 
lene). The composition is held at temperature until the reac 
tion is complete, as indicated by disappearance of SiH 
stretching in the IR analysis. In total, the reaction requires a 
total of 26 hours at 70° C. 

The composition is cooled to room temperature before 6.1 
g of silica gel is added. The composition is stirred for 73 hours 
and then ?ltered through a 0.45 micron membrane ?lter to 
remove the silica gel. The solvent is removed under vacuum 
and the residual composition is further heated at 100° C. With 
a continuous purge of nitrogen under reduced pressure of 
from 2-5 mm Hg for 4 hours to remove excess 1-allyl naph 
thalene. 

The resulting composition is a translucent amber oil, Which 
is redissolved into 41 g of HPLC toluene and treated With 6.8 
g of silica gel for 16 hours before it is ?ltered through a 
0.45-micron membrane ?lter. The composition is dried on a 
rotary evaporator to yield 22.1 g of the composition. The ?ask 
containing the composition is attached to a vacuum line and 
the composition is further dried under a vacuum of about 0.5 
mm Hg at room temperature for 4 hours to remove excess 
toluene. The composition is dissolved into 40 g of a hexane 
solvent and mixed With 6.75 g of silica gel. The composition 
is stirred for 18 hours at room temperature and then ?ltered 
through a 0.2-micron membrane ?lter to yield a clear color 
less solution. After solvent evaporation via a rotary evapora 
tor, the composition is obtained as 31.4 g of a colorless, 
translucent oil. The composition is then charged into a ?ask 
and attached to a vacuum line and further dried at 0.5 mm Hg 
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14 
for 2 hour at room temperature. The composition has a MW of 
1810 and a Mn of 1410 measured by GPC. 

Results 

The refractive index of the compositions of Examples 1-3 
is shoWn in Table 1, as determined using anAbe Refractome 
ter at 589.3 nm and at 24° C. MW is also included in Table 1 
and, as alluded to above, Was determined by gel permeation 
chromatography (GPC). More speci?cally, the determination 
of MW by GPC used a PLgel (Polymer Laboratories, Inc.) 
5-p.m column at room temperature (~23° C.), a THF mobile 
phase at 1 mL/min, and a refractive index detector. Polysty 
rene standards Were used for linear regression calibrations. 
This method for determining MW Was used throughout the 
Examples. As is apparent from Table 1, the refractive index 
increases slightly With increasing MW of the (Me2RSiOl/2)2 
(MeRSiO2/2)b in the ?nal compositions. 

TABLE 1 

Composition MW Refractive Index at 25° C. 

Example 1 1,070 1.5939 
Example 2 1,200 1.5949 
Comparative 1,810 1.5973 
Example 1 

Although refractive indexes are not knoWn for Examples 
3-5, the refractive indexes Would be expected to be similar to 
those of Examples 1 and 2. 
A binder screening scatter test is implemented by prepar 

ing a test coupon from tWo standard microscope slides, a U 
shaped paper shim (cut from a ?le folder), and tWo standard 
jaW type paper clamps. The slides are staggered to create a 3 
mm capillary ?ll lip. 1 to 2 grams of a holographic storage 
media are preparedWith a formulation of 30.6 parts by Weight 
of one of the compositions from the above Examples, 26.3 
parts by Weight of a diepoxy of the folloWing formula: 

37.1 parts by Weight of an epoxy tetramer of the folloWing 
formula: 
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and 6.0 parts by Weight of Rhodorsil Phodorsil® photoacid 
generator commercially available from Rhodia Silicones. 
The holographic storage media is syringe ?ltered (0.2 
micron) and used to ?ll the test coupon. The holographic 
storage media is cured by passing through a convey type UV 
curing apparatus 3 times. The UV intensity for each pass is 
153 mJ/cm. Scatter results for the compositions of Examples 
1-3, along With a control, are shoWn in Table 2. The holo 
graphic storage media including the composition of Example 
2, Which is produced from a loWer molecular Weight linear 
siloxane than Comparative Example, gives no haZe at all 
While holographic storage media including the composition 
of Comparative Example 1, Which is produced from the high 
est molecular Weight linear siloxane of the three examples, 
yields some degree of haZe, as determined through visual 
observation. The results con?rm that molecular Weight of the 
siloxane plays a role in light scattering properties of the 
holographic storage medium. 

TABLE 2 

Appearance Appearance 
Composition Before Cure After Cure 

Control Clear Clear 
Example 2 Clear Clear 
Comparative Clear Hazy 
Example 1 

Although appearance data is unavailable for Examples 1 
and 3-5, the appearance of those examples Would be expected 
to be similar to the appearance, both before and after cure, of 
Example 2. 

The invention has been described in an illustrative manner, 
and it is to be appreciated that the terminology Which has been 
used is intended to be in the nature of Words of description 
rather than of limitation. Obviously, many modi?cations and 
variations of the present invention are possible in vieW of the 
above teachings. It is, therefore, to be appreciated that Within 
the scope of the claims the invention may be practiced other 
Wise than as speci?cally described. 
What is claimed is: 
1. A composition comprising: 
a siloxane of the formula: 

Wherein a is at least 2, b is from 3 to 20, c is from 0 to 10, d is 
from 0 to 10, and each R is independently of the formula 
iCR'24CR'2iYiZ or 4CR'2iCR'2iZ, Wherein each 
R' is independently a hydrogen atom or a C 1 to C10 hydrocar 
byl free of aliphatic unsaturation so long as at least one R' is 
a hydrogen atom, Y is a divalent organic group, and Z is 
selected from the group of naphthyl groups, indenyl groups, 
anthryl groups, phenanthryl groups, pyrenyl groups, pentace 
nyl groups, tetrahydrochrysenyl groups, perylenyl groups, 
and combinations thereof. 

2. A composition as set forth in claim 1 Wherein b is from 
3 to 8. 

3. A composition as set forth in claim 1 having a refractive 
index of at least 1.540. 

4. A composition as set forth in claim 1 Wherein said 
siloxane has a Weight average molecular Weight (MW) of less 
than or equal to 1500 g/mol. 

5. A composition as set forth in claim 1 Wherein said 
siloxane is formed through a hydrosilylation reaction of an 
alkene of the formula CR'2:CR'iYiZ or CR'2:CR'iZ 
and an organohydrogensiloxane of the formula: 
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6. A composition as set forth in claim 1 Wherein said 

siloxane is of the formula: 

Wherein b is from 3 to 8. 
7. A composition as set forth in claim 6 Wherein said 

siloxane is formed through a hydrosilylation reaction of an 
alkene of the formula CR'2:CR'iYiZ or CR'2:CR'iZ 
and an organohydrogensiloxane of the formula: 

8. A composition as set forth in claim 1 further comprising 
at least one polymeriZable component selected from the 
group of polymeriZable monomers, polymeriZable oligo 
mers, and combinations thereof. 

9. A composition as set forth in claim 8 Wherein said 
polymeriZable component is selected from the group of 
epoxy monomers, epoxy oligomers, and combinations 
thereof. 

10. A composition as set forth in claim 8 Wherein said 
polymeriZable component is further de?ned as an epoxy of 
the formula: 

Wherein R1, R2, R3, and R4 are selected from the group of 
C1 to C15 alkyl groups, C1 to C15 groups including at 
least one SiO portion and an epoxy end group, and 
combinations thereof, and R5 and R6 are selected from 
the group of C2 to C15 alkylene groups, C2 to C15 groups 
including at least one SiO portion, and combinations 
thereof. 

11. A holographic storage medium formed from said com 
position as set forth in claim 1. 

12. A method of forming a composition comprising the 
steps of: 

charging (HMe2SiO1/2)a(MeHSiO2/2)b(HSiO3/Z)C(Si 
O4/2)d into a reactor, Wherein a is at least 2, b is from 3 to 
20, c is from 0 to 10, and d is from 0 to 10; 

charging a hydrosilylation catalyst into the reactor; and 
charging an alkene of the formula CR'2:CR'iYiZ or 
CR'2:CR'iZ into the reactor, Wherein each R' is inde 
pendently a hydrogen atom or a C1 to C10 hydrocarbyl 
free of aliphatic unsaturation so long as at least one R' is 
a hydrogen atom, Y is a divalent organic group, and Z is 
selected from the group of naphthyl groups, indenyl 
groups, anthryl groups, phenanthryl groups, pyrenyl 
groups, pentacenyl groups, tetrahydrochrysenyl groups, 
perylenyl groups, and combinations thereof, to form a 
siloxane of the formula: 

Wherein each R is independently of the formula iCR'Zi 
CR'ziYiZ or 4CR'2iCR'2iZ, and R', Y, and Z are 
as de?ned above. 

13.A method as set forth in claim 12 Whereinb is from 3 to 
8. 

14. A method as set forth in claim 12 Wherein the step of 

Charging (HMe2SiO1/2)a(MeHSiO2/2)b(HSiO3/2)c(SiO4/2)d 
into the reactor is further de?ned as charging (HMe2SiOl/2)2 
(MeHSiO2/2)b into the reactor. 

15. A method as set forth in claim 12 Wherein the hydrosi 
lylation catalyst is further de?ned as a platinum catalyst and 
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the platinum catalyst is charged in an amount su?icient to 
provide platinum in an amount of at least 5 ppm. 

16.A method as set forth in claim 12 further comprising the 
step of increasing an amount of the platinum present in the 
reactor to at least 8 ppm. 

17. A method as set forth in claim 12 further comprising the 
steps of analyZing an amount of unreacted SiH groups present 
in the reactor and charging additional alkene into the reactor 
to consume the unreacted SiH groups. 

18.A method as set forth in claim 12 further comprising the 
step of processing the siloxane until the siloxane is at least 95 
area percent pure. 

19.A method as set forth in claim 12 further comprising the 
step of mixing the siloxane and at least one polymeriZable 
component selected from the group of polymeriZable mono 
mers, polymeriZable oligomers, and combinations thereof. 

20. A method as set forth in claim 19 Wherein the polymer 
iZable component is selected from the group of epoxy mono 
mers, epoxy oligomers, and combinations thereof. 
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21. A method as set forth in claim 20 Wherein the polymer 

iZable component is further de?ned as an epoxy of the for 
mula: 

Wherein R1, R2, R3, and R4 are selected from the group of 
C1 to C15 alkyl groups, C1 to C15 groups including at 
least one SiO portion and an epoxy end group, and 
combinations thereof, and R5 and R6 are selected from 
the group of C2 to C15 alkylene groups, C2 to C15 groups 
including at least one SiO portion, and combinations 
thereof. 

22. A method as set forth in claim 19 further comprising the 
step of mixing a photoacid generator and the siloxane. 

* * * * * 


